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(54) LIGHT DIFFUSING FILM AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make light diffusivity of a light 
diffusing film stronger and to improve light transmissivity by forming 
gap parts in a light diffusing layer in a distributed form. 
SOLUTION: A light diffusing film 12 is provided with a light diffusing 

layer 10 containing resin binder 8 and particulates 9 on one surface of ^ r< Mf^^ u 

a transparent substrate film 7. And, in the light diffusing layer 10, air .. ^ f JiM/^L. 

gap parts 1 1 communicating outside are formed in a distributed state. 
When the gap parts 1 1 are formed by fugacity ruins of a solvent, the 
gap parts 1 1 are formed in an appropriately distributed state. The ? ^-ts 

existence of the gap parts 1 1 can be checked by observing a cross 
section of the light diffusing layer 10 through an electronic microscope. 
Since the air gap parts 1 1 are formed in the light diffusing layer 10, 
incident light on the light diffusing layer 10 is shifted in the travelling 
direction not only at the boundary between the resin binder 8 and the 

particulates 9, but also at the boundary between the resin binder 8 and the gap parts 1 1. As a result, the 
light transmitting in the light diffusing layer 10 is diffused and scattered frequently. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical diffusion film which is an optical diffusion film with which it comes to form the optical diffusion 
layer which becomes one side of a transparent base-material film from the resin binder which has a particle, and is 
characterized by forming the opening section in the above-mentioned optical diffusion layer in the state of distribution. 
[Claim 2] The optical diffusion film according to claim 1 with which the above-mentioned opening section is formed of 
the remains of vaporization of a solvent. 

[Claim 3] The optical diffusion film according to claim 1 or 2 with which the acid-resisting layer is formed at least in 
one side of the above-mentioned optical diffusion film. 

[Claim 4] While preparing a transparent base-material film, the mixed distribution solution which made the solvent 
solution of a resin binder distribute a particle is prepared. Carry out coating of the above-mentioned mixed distribution 
solution to one side of the above-mentioned base-material film, and a liquid membrane is formed in it. Subsequently, 
by being the process of the optical diffusion film which a solvent is vaporized from the above-mentioned liquid 
membrane via a dryness process, and forms an optical diffusion layer, and setting the viscosity of the above-mentioned 
mixed distribution solution as the range of l-500poise The process of the optical diffusion film characterized by 
forming the opening section which restricted movement of the above-mentioned particle, was made to perform 
vaporization of a solvent from between the particles to which this movement was restricted, and was open for free 
passage on the outside of the above-mentioned optical diffusion layer in the state of distribution. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical diffusion film used for the back 

light of a liquid crystal display, a lighting system, etc., and its process. 

[0002] 

[Description of the Prior Art] From the former, since there is no luminescence in the liquid crystal itself, the back light 
which irradiates this liquid crystal display from a rear-face side is used for the liquid crystal display which uses liquid 
crystal, such as a personal computer, a word processor, and a liquid crystal television. And this back light is NIKKEI 
MATERIALS [ in order to meet the demand of having to make the whole liquid crystal display screen irradiate 
uniformly ] & TECHNOLOGY 1993.12, and No. 136. The surface light source equipment of a side light type as shown 
in 34th page - the 38th page, direct female mold, or a wedge action die is adopted. The side light type surface light 
source equipment which carries out incidence of the light to the liquid crystal display of the thin shape of the notebook 
sized personal computer with which thin-shape-izing and a miniaturization are desired from the side to a liquid crystal 
display screen especially is being used widely. And the light guide plate method which generally irradiates the whole 
liquid crystal display screen uniformly using the light guide plate which can spread and diffuse light uniformly is 
adopted as this side light type surface light source equipment. 

[0003] The side light type surface light source equipment which adopted the above-mentioned light guide plate method 
The light source 2 arranged in the optical incidence end face of the both sides of a light guide plate 1 and this light 
guide plate 1 as shown in drawing 3 , The reflecting plate 3 in which the light which it is arranged in the rear-face side 
of the above-mentioned light guide plate 1, and is going to carry out outgoing radiation from the rear face of this light 
guide plate 1 is reflected, Light by which outgoing radiation is carried out from the optical outgoing radiation side of 
the above-mentioned light guide plate 1 was scattered about and diffused, and it has the optical diffusion film 4 which 
makes the brightness of an irradiation side uniform, and the condensing sheet 5 for collecting the light (transmitted 
light) which passed this optical diffusion film 4 in the direction of a transverse plane. With this equipment, incidence of 
the light of the light source 2 is carried out from the optical incidence end face of a light guide plate 1, the whole light 
guide plate 1 is made to spread this incident light uniformly, optical outgoing radiation is carried out, and irradiating 
uniformly the liquid crystal display screen (not shown) arranged in the condensing sheet 5 bottom is performed after 
diffusion by the optical diffusion film 4, and condensing by the condensing sheet 5. In addition, in drawing, 6 is 
reflective covering made to reflect the light of the light source 2 in a light guide plate 1 side. 

[0004] As an optical diffusion film 4 used for the above-mentioned surface light source equipment, what carried out 
laminating formation of the optical diffusion layer which distributed the organic or inorganic particle to the transparent 
resin binder is used for one side of the base-material film which consists of a transparent resin film, for example. With 
this optical diffusion film 4, light which passes the above-mentioned optical diffusion layer is diffused and scattered, 
and the brightness of an optical outgoing radiation side is made uniform. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned liquid crystal display is used also for a 
monitor use, and since to be a wide-field-of-view angle is demanded from the function, the problem of being unable to 
be satisfied [ with the liquid crystal display equipped with the above-mentioned surface light source equipment ] of this 
demand has produced the monitor in recent years. That is, it is because the angle of visibility when irradiating a liquid 
crystal display screen becomes narrow so that it will carry out, if it is going to raise transverse-plane brightness with 
this condensing sheet 5 although the condensing sheet 5 is used with the above-mentioned surface light source 
equipment in order to raise transverse-plane brightness. Then, by this method, the condensing sheet 5 is removed so 
that it can use for a monitor use, and an angle of visibility is narrow, and although using the surface light source 
equipment of composition of having carried out two or more sheet laminating of the optical diffusion film 4 is also 



• considered, although there is nothing, transverse-plane brightness will run short with a bird clapper. Therefore, if it is 
going to raise transverse-plane brightness, the power of the light source 2 must be raised, consequently the new 
problem that low-power-ization cannot be attained arises. 

" [0006] Then, while research on surface light source equipment applicable also to the use of the above-mentioned wide- 
field-of-view angle is advanced that the above-mentioned problem should be solved and raising the light transmittance 
of the optical diffusion film 4 especially, research is done about strengthening optical diffusibility which is a property 
which disagrees with this light transmittance. For example, in order to raise the light transmittance of the above- 
mentioned optical diffusion film 4, forming an acid-resisting layer in the front face of this optical diffusion film 4 by 
physical processing of vacuum deposition, spatter vacuum evaporationo, etc., and reducing loss of light is performed. 
However, since the above-mentioned physical processing has high cost, it has the problem that low-cost-ization of the 
optical diffusion film 4 cannot be attained, as a result low-cost-ization of a liquid crystal display cannot be attained, 
either. Moreover, in order to raise the optical diffusibility of the above-mentioned optical diffusion film 4, increasing 
the loadings of the particle contained in an optical diffusion layer is proposed, however, if the loadings of the above- 
mentioned particle are increased too much, while carrying out forward scattering of the incident light and making 
outgoing radiation light uniform, the effect of raising transverse-plane brightness cannot be done so, but the probability 
of backscattering becomes high, consequently the quantity of light which carries out outgoing radiation from the optical 
diffusion film 4 decreases, and transverse-plane brightness is reduced on the contrary -- making — stripes -- it may be 
unacquainted and a problem arises 

[0007] this invention was made in view of such a situation, and its optical diffusibility is strong and it sets offer of the 
optical diffusion film which can make high transverse-plane brightness, such as surface light source equipment, and its 
process as the purpose by having a high light transmittance. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention makes the 1st summary 
the optical diffusion film with which it is the optical diffusion film with which it comes to form the optical diffusion 
layer which becomes one side of a transparent base-material film from the resin binder which has a particle, and the 
opening section is formed in the above-mentioned optical diffusion layer in the state of distribution. Moreover, while 
preparing a transparent base-material film, the mixed distribution solution which made the solvent solution of a resin 
binder distribute a particle is prepared. Carry out coating of the above-mentioned mixed distribution solution to one 
side of the above-mentioned base-material film, and a liquid membrane is formed in it. Subsequently, by being the 
process of the optical diffusion film which a solvent is vaporized from the above-mentioned liquid membrane via a 
dryness process, and forms an optical diffusion layer, and setting the viscosity of the above-mentioned mixed 
distribution solution as the range of l-500poise Restrict movement of the above-mentioned particle, and vaporization 
of a solvent is made to perform from between the particles to which this movement was restricted, and let the process 
of the optical diffusion film which forms the opening section which was open for free passage on the outside of the 
above-mentioned optical diffusion layer in the state of distribution be the 2nd summary. 

[0009] That is, the optical diffusion layer which consists of a resin binder which has a particle is formed in one side of a 
transparent base-material film, the opening section distributes to this optical diffusion layer, and the optical diffusion 
film of this invention is formed in it. For this reason, in addition to the optical spreading effect by the optical refraction 
in the interface of a particle and a resin binder, the optical spreading effect by the optical refraction in the interface of 
the opening section and a resin binder comes to be obtained. Moreover, since the air which exists in the opening section 
is excellent also in the permeability of light, it does not reduce the light transmittance of an optical diffusion layer. 
Therefore, the optical diffusion film of this invention raises transverse-plane brightness, such as surface light source 
equipment. 

[0010] Since the opening section is formed in the state of moderate distribution when the above-mentioned opening 
section is especially formed by the remains of vaporization of a solvent, it has the advantage that an optical spreading 
effect can be heightened more. 

[001 1] And since loss of the light by reflection can be suppressed when an acid-resisting layer is formed at least in one 
side of the above-mentioned optical diffusion film, it has the advantage that the use efficiency of light improves. 
[0012] Moreover, the process of the optical diffusion film of this invention restricts movement of the particle in a liquid 
membrane, makes vaporization of a solvent perform from between the particles to which this movement was restricted, 
and it is made to form the opening section in an optical diffusion layer by setting the viscosity of a mixed distribution 
solution as the specific range. Thus, the optical diffusion film equipped with the outstanding optical diffusibility can be 
obtained, without passing through the excessive process of an opening section formation process, since the opening 
section can be formed simultaneously with vaporization of a solvent. Moreover, although an optical diffusion film 
tends to generate heat by prolonged use, since **** is smoothly performed from the opening section which was open 
for free passage on the outside of an optical diffusion layer, the optical diffusion film obtained by this process has the 



* advantage that the above-mentioned generation of heat is suppressed. 
[0013] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained. 
' [0014] As shown in drawing 1 , as for the optical diffusion film of this invention, the optical diffusion layer 10 
containing the resin binder 8 and a particle 9 is formed in one side of the transparent base-material film 7. And the 
opening section 1 1 which is outside open for free passage is formed in the above-mentioned optical diffusion layer 10 
in the state of distribution. 

[0015] In the above-mentioned optical diffusion film 12, although what has optical transparency is desirable as the 
quality of the material of the base-material film 7, for example, a polyethylene terephthalate, a polycarbonate, 
polystyrene, etc. are raised, it is not limited to these and various kinds of things are used. Especially, the top where 
there are few impurities and transparency is also high, since it is cheap, a polyethylene terephthalate is used most 
suitably. 

[0016] Moreover, although especially the thickness of the above-mentioned base-material film 7 is not limited, it is 
desirable to be set as the range of 50-200 micrometers in consideration of a use or workability. Moreover, in order to 
raise adhesion with the optical diffusion layer 10, well-known improvement processing in adhesion may be 
conventionally performed to one side of this base-material film 7. On the contrary, when it includes in surface light 
source equipment etc., in order to prevent adhesion with a light guide plate etc., well-known adhesion prevention 
processing may be conventionally performed to the optical diffusion layer 10 above-mentioned forming face and one 
side of the base-material film 7 of an opposite side. 

[0017] As a resin binder 8 used as a formation material of the above-mentioned optical diffusion layer 10, what has 
optical transparency is used suitably. For example, although various kinds of resins, such as an acrylic resin, polyester 
resin, a polyvinyl chloride, polyurethane, and silicone resin, are used, it does not limit especially. 
[0018] As a particle 9 used with the above-mentioned resin binder 8, a transparent thing is used suitably, and various 
kinds of things, such as a silicone resin particle, an acrylic resin particle, a Nylon particle, a urethane-resin particle, a 
styrene resin particle, a polyethylene-resin particle, a silica particle, and a polyester resin particle, are used. These 
particles may be used independently and may be used together two or more sorts. Moreover, a bridge may be 
constructed over the front face or whole to the above-mentioned particle 9. Although it does not limit, its about 150- 
300 sections are desirable to the viewpoint of raising optical diffusibility to the resin binder 100 weight section (it 
abbreviates to the "section" below), especially the blending ratio of coal to the above-mentioned resin binder 8 securing 
a light transmittance. 

[0019] Moreover, although especially the particle size of the above-mentioned particle 9 is not limited, it is usually 5- 
50 micrometers preferably 1-70 micrometers of mean particle diameters. And when a spherical particle is used as the 
above-mentioned particle 9, each spherical particle can act as a kind of lens, and can give a much more effective optical 
spreading effect. Moreover, especially the above-mentioned spherical particle has the effective thing of a true spherical. 

[0020] As a solvent in which the above-mentioned resin binder 8 is dissolved, toluene, a methyl ethyl ketone, a xylene, 
a cyclohexane, ethyl acetate, etc. are raised. These may be used independently and may be used together two or more 
sorts. 

[0021] In addition, accessory constituents, such as antistatic agents, such as cross linking agents, such as an isocyanate, 
an epoxy resin, methylol-ized melamine resin, a methylol-ized urea-resin, a metal salt, and a metal hydroxide, a 
guanidine derivative, a ** phosphoric-acid anion activator, sulfonic acids, a quaternary ammonium salt, a pyridinium 
salt, an imidazoline derivative, a morpholine derivative, a polyoxyethylene-alkylphenol, the alkylamide ether, and a 
sorbitan fatty acid ester, and a silane coupling agent, can be blended in addition to resin binder 8 and particle 9 as a 
thing which the formation material of the above-mentioned optical diffusion layer 10 these are independent - or you 
may combine two or more sorts 

[0022] The optical diffusion film 12 of this invention can be manufactured as follows, using each above-mentioned 
formation material. That is, first, dissolve the above-mentioned resin binder 8 into a solvent so that it may become the 
predetermined blending ratio of coal, and it is made to distribute so that it may become this solution with the 
predetermined blending ratio of coal about other accessory constituents a particle 9 and if needed, and a mixed 
distribution solution is obtained. As for the viscosity of this mixed distribution solution, it is desirable to be set as the 
range of l-500poise. That is, it is because the opening section 1 1 can be formed if set as this range. In addition, the 
above-mentioned viscosity is measured by the Brookfield viscometer (Brookfield type viscometer). 
[0023] Subsequently, coating of the above-mentioned mixed distribution solution is carried out to one side of the 
above-mentioned base-material film 7 by the proper coating method, and a liquid membrane is formed. Especially as 
the above-mentioned coating method, it does not limit and is suitably chosen by the thickness of the coating made into 
the viscosity and the purpose of a solution etc. Specifically, various kinds of coating methods, such as the comma direct 



• method, the roll coat method, a dipping method, the knife coat method, a curtain Floe process, the spray coating 
method, the spin coating method, and the laminating method, are used. 

[0024] And dryness hardening of the liquid membrane on above-mentioned base-material film 7 one side is carried out 

* by the proper dryness methods, such as an air drying, hot blast stoving, and a vacuum drying. At this time, since the 
viscosity of the liquid membrane itself is high, movement of a particle 9 is restricted, and the solvent inside a liquid 
membrane passes through between particles 9, and vaporizes to the exterior. And with advance of this vaporization, 
movement of a particle 9 is restricted further and vaporization of the solvent inside a liquid membrane comes to be 
performed only from the portion which leads to the outside between particles 9 and which is easy to vaporize. 
Consequently, the resin binder 8 of the portion decreases quantitatively, and finally, between each particle 9, the 
opening section 1 1 which is the remains of vaporization of a solvent distributes, and is formed. Thus, the optical 
diffusion film 12 with which the optical diffusion layer 10 which has the opening section 1 1 which was outside open 
for free passage was formed in one side of the base-material film 7 and which is shown in drawing 1 is obtained. 
[0025] In addition, the opening section 1 1 in the optical diffusion layer 10 of the optical diffusion film 12 obtained by 
doing in this way can check the existence by observing the cross section of the optical diffusion layer 10 with an 
electron microscope. 

[0026] The optical diffusion layer 10 which becomes one side of the base-material film 7 with the above-mentioned 
optical transparent diffusion film 12 from the resin binder 8 which has a particle 9 is formed, and the opening section 
1 1 is formed in the optical diffusion layer 10 of a parenthesis. For this reason, while travelling direction shifts in the 
interface of the resin binder 8 and a particle 9, as for the light which carried out incidence into the above-mentioned 
optical diffusion layer 10, travelling direction shifts also in the interface of the resin binder 8 and the opening section 
11. Consequently, diffusion and dispersion occur frequently and, as for the light which penetrates the inside of the 
optical diffusion layer 10, optical diffusibility becomes strong. And the resin binder 8 and particle 9 which are the 
formation material of the optical diffusion layer 10 are excellent in light-transmission nature, and since it is that to 
which the air which exists in the opening section 1 1 also penetrates light, the optical diffusion layer 10 does not spoil 
the outstanding light-transmission nature. Therefore, the above-mentioned optical diffusion film 12 can raise 
transverse-plane brightness, such as surface light source equipment. 

[0027] In addition, after the coating of the mixed distribution solution to base-material film 7 above-mentioned one 
side includes a foam in a liquid membrane intentionally, it may carry out dryness hardening and may make the opening 
section 1 1 which consists of a foam form in the interior of the optical diffusion layer 10, although it is usually carried 
out to a liquid membrane (mixed distribution solution layer) by [ as not winning air ] in order to raise coating precision. 
Also in this case, the optical diffusibility in the optical diffusion layer 10 can be improved, and sufficient light 
transmittance can be secured. 

[0028] Moreover, as for the thickness of the optical diffusion layer 10 in the above-mentioned optical diffusion film 12, 
it is desirable to be set as the range of 10-100 micrometers from a viewpoint of the balance of optical diffusibility and 
light-transmission nature, other thickness regulations of the whole equipment, and coating precision, and it is the range 
of 30-75 micrometers more preferably. 

[0029] In the optical diffusion film 12 of this invention, in order to suppress the reflection loss of light and to raise 
efficiency for light utilization more, as shown in drawing 2 , you may form the acid-resisting layer 13 in a field 
opposite to the forming face of the above-mentioned optical diffusion layer 10. And as the formation method of this 
acid-resisting layer 13, from the point that a manufacturing cost is cheap, the low organic substance and the inorganic 
substance of a refractive index are dissolved in a solvent from the above-mentioned base-material film 7, and the 
method of carrying out coating by the well-known method conventionally, making carry out dryness hardening after 
that, and forming this is used suitably. Especially as the above-mentioned coating method, although not limited, 
methods, such as the roll coat method, a dipping method, the knife coat method, a curtain Floe process, the spray 
coating method, and the spin coating method, are raised. 

[0030] As the low organic substance of a refractive index, silicone resin, acrylic resin, a fluororesin, etc. are raised from 
the above-mentioned base-material film 7. 

[003 1] As a low inorganic substance of a refractive index, oxidization silicon, a zinc oxide, etc. are raised from the 
above-mentioned base-material film 7. When an inorganic substance is used, the method (sol-gel method) of making 
carry out dehydration condensation of this, and forming the acid-resisting layer 13 is suitably used using the sol 
solution containing this inorganic substance. 

[0032] And although especially the thickness of the above-mentioned acid-resisting layer 13 is not limited, what fills 
the following formula (1) in consideration of the relation between the wavelength of an incident light and the refractive 
index of the acid-resisting layer 13 is desirable. 
[0033] 

[Equation 1] T=(lambda/4n) xk .... (1) 



- [0034] In the above-mentioned formula (1), lambda is the specific wavelength of the light which wants to prevent 
reflection, the number of k is odd [ positive ] (1, 3, 5, 7 ....), and n is the refractive index of the acid-resisting layer 13. 
Thus, the reflection loss of the light in acid-resisting layer 13 front face can be efficiently suppressed by setting up the 

* thickness (T) of the acid-resisting layer 13 so that the above-mentioned formula (1) may be filled. Therefore, the use 
efficiency of the equipped with such an acid-resisting layer 13 diffusion film [ optical ] 12 of light improves, as a result 
its transverse-plane brightness, such as surface light source equipment, improves further. 
[0035] In addition, although the two or more sheet laminating of the optical diffusion film 12 of this invention is 
usually carried out to monitors and it is used for it, you may use it only by one sheet. And the above-mentioned optical 
diffusion film 12 is not only used for the liquid crystal display for monitors with which a wide-field-of-view angle is 
demanded, but you may use it for the conventional liquid crystal display. Furthermore, it can be used as an optical 
diffusion film of various kinds of devices, such as a lighting system, besides these liquid crystal displays. Since it has a 
high light transmittance and sufficient optical diffusibility in the case of which, high brightness is obtained and 
reduction of power consumption can be realized. 

[0036] Below, it combines with the example of comparison and an example is explained. 
[0037] 

[Example 1] First, the polyethylene-terephthalate (PET) film (refractive index : lumiler [ by 1.64 and Toray Industries, 
Inc. ] # 100 T 56) with a thickness of 100 micrometers was prepared as a base-material film. On the other hand, 
prepared the acrylic resin (20 micrometer [ of mean particle diameters ], theque polymer MBX-20 by Sekisui Plastics 
Co., Ltd.) 200 section as a particle, toluene / methyl -ethyl-ketone partially aromatic solvent (toluene / methyl-ethyl- 
ketone =4/1) was made to mix these with the polyester resin (Byron 200 by Toyobo Co., Ltd.) 100 section as a resin 
binder, and the mixed distribution solution (viscosity : 20poise) was obtained. And coating of the above-mentioned 
mixed distribution solution was carried out to one side of the above-mentioned base-material film by the comma direct 
method, hot blast stoving was carried out for 1 minute at 120 degrees C, the optical diffusion layer with a thickness of 
40 micrometers was formed, and the optical diffusion film was obtained. And when it checked whether the opening 
section would exist with an electron microscope, the opening section which exists in the state of distribution was able 
to be checked. 
[0038] 

[Example 2] Carried out coating of the sol solution (the COL coat P by the COL coat company) of a silicon alkoxide to 
the opposite field in which the optical diffusion layer of the optical diffusion film obtained in the example 1 was 
formed, by the roll coat method, it was made to carry out hot blast stoving for 1 minute at 120 degrees C, the acid- 
resisting layer (refractive index : 1 .45) with a thickness of 0. 1 micrometers was formed in it, and the optical diffusion 
film was obtained. 
[0039] 

[Example 3] The optical diffusion film was obtained like the example 1 except having made viscosity of a mixed 
distribution solution into 1 poise. And when it checked whether the opening section would exist with an electron 
microscope, the opening section which exists in the state of distribution was able to be checked. 
[0040] 

[Example 4] The optical diffusion film was obtained like the example 1 except having made viscosity of a mixed 
distribution solution into 500poise. And when it checked whether the opening section would exist with an electron 
microscope, the opening section which exists in the state of distribution was able to be checked. 
[0041] 

[Comparative Example(s)] The optical diffusion film was obtained like the example 1 using toluene / methyl-ethyl- 
ketone partially aromatic solvent (toluene / methyl-ethyl-ketone =10/1) except having made viscosity of a mixed 
distribution solution into O.lpoise. And although it checked whether the opening section would exist with an electron 
microscope, the opening section did not exist. 

[0042] thus, the light guide plate top in which the direction of outgoing radiation of light has the peak of outgoing 
radiation light for the obtained optical diffusion film to the direction of a transverse plane at the place of 85 degrees — 
two sheets - or three sheets were arranged and transverse-plane brightness was measured about these cases, 
respectively And the result was shown in the following table 1. 
[0043] 
[Table 1] 
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[0044] As for an example article, the above-mentioned result shows that transverse-plane brightness is high as 

compared with the example article of comparison. 

[0045] 

[Effect of the Invention] As mentioned above, the optical diffusion layer which becomes one side of a base-material 
film with the optical transparent diffusion film of this invention from the resin binder which has a particle is formed, 
and the opening section is formed in this optical diffusion layer in the state of distribution. Therefore, while the optical 
diffusibility of the optical diffusion film obtained becomes strong by existence of the above-mentioned particle and the 
opening section, light-transmission nature becomes good. For this reason, high brightness-ization of the surface light 
source equipment incorporating this optical diffusion film etc. is realizable. Moreover, since the optical diffusion film 
of this invention can attain high brightness-ization by itself, its condensing sheet is unnecessary and it becomes a thing 
suitable for the monitors as which a wide-field-of-view angle is required. Furthermore, even if the optical diffusion film 
of this invention does not combine the particle which has fear of a backscattering in an optical diffusion layer in large 
quantities, it has the advantage that optical diffusibility can be raised. And if it is the optical diffusion film of this 
invention, low-power-ization of equipment itself, such as a liquid crystal display, can be attained. 
[0046] When the above-mentioned opening section is especially formed by the remains of vaporization of a solvent, the 
opening section will be in the state where it was formed moderately, and will have the advantage that an optical 
spreading effect can be heightened more. 

[0047] And when an acid-resisting layer is formed at least in one side of the above-mentioned optical diffusion film, 
while efficiency for light utilization becomes high by the acid-resisting layer and being able to raise transverse-plane 
brightness, such as surface light source equipment, more, it has the advantage that it can contribute to reduction of 
power consumption further. 

[0048] Moreover, since according to the process of the optical diffusion film of this invention the viscosity of a mixed 
distribution solution was set as the specific range and movement of the particle in a liquid membrane is restricted, 
vaporization of a solvent is performed from between particles and the opening section is formed in an optical diffusion 
layer. Therefore, the optical diffusion film equipped with the outstanding optical diffusibility can be obtained, without 
passing through the excessive process of an opening section formation process, since the opening section can be 
formed simultaneously with vaporization of a solvent. Moreover, although this optical diffusion film tends to generate 
heat by long-term use, since **** is smoothly performed from the opening section which was open for free passage on 
the outside of an optical diffusion layer, the optical diffusion film obtained by this process has the advantage that the 
above-mentioned generation of heat is suppressed. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical cross section showing an example of the optical diffusion film of this invention. 
[Drawing 2] It is the typical cross section showing other examples of the optical diffusion film of this invention. 
[Drawing 3] It is explanatory drawing showing an example of side light type surface light source equipment. 
[Brief Description of Notations] 

7 Base-Material Film 

8 Resin Binder 

9 Particle 

10 Optical Diffusion Layer 

1 1 Opening Section 

12 Optical Diffusion Film 
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